United States Patent [i9] 

Brown-Skrobot 



[54] PREVENTION OF TOXIN PRODUCTION 
USING ABSORBENT PRODUCTS 

[75] Inventor: Susan Kay Brown-Skrobot Hamilton 
Square, NJ. 

[73] Assignee: McNeil-PPC, Inc., SJdllman, NJ. 

[21] Appl. No.: 327.779 
[22] Filed: Oct 24, 1994 

Related U.S* Application Data 

[62] Division of Scr. No. 128336, Sc». 29, 1993. Pat No. 
5389374, which is a continuatiOT of Ser. No. 936,689, Aug. 
27, 1992, abandooed, which is a continuation of Ser. No. 
695,471, May 3, 1991, abandoned, which is a condnuation- 
in-pan of Ser. No. 605,910, Oct 30, 1990, abandoned. 

[51] Int a.* A61F 13/02; A61F 13/15; 

A61F 13/20; A61L 15/16 

[52] U.S. CL 424/431; 424/404; 424/405; 

424/411; 424/446; 604/360; 604/904 

[58] Field of Search 424/404, 405, 

424/411, 431. 446; 604/360. 904 



[56] R^erences Cited 

U.S. PATENT DOCUMENTS 



3,052,607 


9/1962 


Hiish 


167/82 


3,219,525 


11/1965 




167/58 


3^84,119 


6/1971 






3,970,759 


7/1976 


Frankenfdd et al 


.... 424^3 


4,022,775 


5/1977 


Kabara ............ .......... 


.... 426/532 


4,067,997 


1/1978 




424A312 


4,113,851 


9/1978 


Leveenetal. 


424/28 


4347,237 


8/1982 




424/78 


4,374322 


2/1983 




128/285 


4393,871 


7/1983 


Vorfaauer et al 


609/58 


4,405323 


9/1983 


Aoecbach 


.... 604/285 


4,413.986 


11/1983 


Jacobs 


604/14 


4,431,427 


2/1984 


Lefren et al 


604/285 


4,4«5,029 


11/1984 




.... 252/106 


4351,148 


11/1985 


Riley et al. ........................ 


604/890 


4382,717 


4/1986 


von Bittera et al 


427/2 


4385,792 


4/1986 


Jacob et al. ••..•••...■..m.h....*.. 


514/474 


4.722,936 


2/1988 


Jacob .<•...*.• *••.•.•..«•.......« ...... 


.... 514/474 


4.722,937 


2/1988 


Jacob et al 


514/474 


4,769,021 


9/1988 


Kass . 


.... 604/367 


4,788.060 


U/1988 




.... 424/443 


4.788,180 


11/1988 


BlOeh ..Mn.N.*.n..M....*.*.M..i..i 


514/26 


4,921,694 


5/1990 


HOppe •MM*M.M.*..****..**..M..*,*t 


424/65 


4,981,686 


1/1991 


Hacdy ■•MM*M...M....*..(.a..*«..«... 


424/93 


4,997,851 


3/1991 


Isaacs et al 


... 514/558 


5,000,749 


3/1991 




... 604/904 


FOREIGN PATENT DOCUMENTS 




1123155 


5/1982 


Canada . 




1192701 


9/1985 


Canada . 




0 117 613 


9/1984 


European Pat Off. . 




0 297 310 


1/1989 


Eoropean Pat Off. . 




0 302 836 


2/1989 


European Pat. Off. . 




522M 


5/1961 


Fianoe . 




1307930 


8/1962 


France . 




09 530 CI 


10/1984 


Germany . 




115016 


2/1957 


New Zealand . 




183977 


4/1979 


New Zealand . 





■niiiDiiiiioiiiii 

US005753252A 
[111 Patent Number: 5,753,252 
[45] Date Patent: May 19, 1998 



219973 


5/1980 


New Zealand. 


191703 


12/1981 


New Zealand . 


194821 


12/1982 


New Zealand . 


198139 


7/1985 


New Zealand , 


209843 


3/1987 


New Zealand . 


210484 


5/1988 


New Zealand . 


221168 


8/1989 


New Zealand . 


222761 


10/1989 


New Zealand . 


1374105 


11/1974 


United Kingdom 


2107192 


4/1983 


United Kingdom 


WO 86/05388 


9/1986 


WIPO. 



OTHER PUBUCAnONS 

Material Safety Data Sheet for LEOMIN DCH-R, Juo. 
1988. 

Altcttbeni, Protease Inhibitors Suppress Enterotoxin B For- 
mation By Staphylococcus Aureus, FEMS Microbiology 
Letters 3 (1978) pp. 199-202, 

Ansari et al.. Sodium Bicarbonate Sodium ^carbonate 
Douching for Improvement of the Postcoital Test, Fertility 
and Sterility, vol. 33. No. 6. (Jun. 1980) pp. 608-612. 
Bournoy et al.. The Role of Lauricidin as an Antimicrobial 
Agent, Drags of Today, vol. 21, No. 8, (1985) pp, 373-377. 
Gossci Feminine Hygiene Products: Why Your Advice is 
Needed, U.S. Pharmacist, (May 1986), pp. 20-27. 
landolo. Genetic Analysis of Extravellular Toxins of Staphy- 
lococcus Aureus, Annu. Rev. Microbiol. (1989) 43: pp. 
375-402. 

landolo et al.. Regulation of Staphylococcal Enterotoxin B^. 
Infection and Immunity^ vol. 16, No. 2 (May 1977), pp. 
610-616. 

Ibrahim et al.. Inhibition of Growth of Staphylococcus 
Aureus and Enterotoxin~A Production in Cheddar Cheese 
Prod, with Induced Starter Failure. J. of Food Ptotcc. voL 
44, No. 3, (Mar. 1981) pp. 189-193. 
Kabara. Structure-function Relationships of Surfactants as 
Antimicrobial Agents, J. Soc. CosmeL Chem., vol. 29. (Nov. 
1978), pp. 733-741. 

(List continued on next page.) 

Primary Examiner-^saios A. Azpuru 

[571 ABSTRACT 

Absorbent products, especially catemcnial taii^ns. for 
absorbing body fluids, such as menstrual fluid, blood and 
wound exudates, comprise an amount of a compound effec- 
tive to inhibit the production of Enterotoxin A. Enterotoxin 
B and/or Enterotoxin C by Staphylococcus aureus bacteria 
when the products are brought into contact with the bacteria. 
The compositions of this invention are also useful to inhibit 
production of Streptococcal pyrogenic exotoxins A. B and 
C, as well as hemolysins produced by Groups A B. F and 
G streptococci in solution as well as being expected to be 
effective to inhibit such toxin and hemolysin production 
when used in conjunction with absorbent products. The 
compound is selected from the group consisting of 
monoesters of a polyhydric aliphatic alcohol and a Cg-Cig 
fatty acid; diesters of a polyhydric aliphatic alcohol and a 
Cq-Cis ffltty acid; and mixtures hereof. The monoesters and 
diesters have at least one hydroxyl group associated with 
their aliphatic alcohol residue. 
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PREVENTION OF TOXIN PRODUCTION 
USING ABSORBENT PRODUCTS 

This is a division of application Ser. No. OS/128336, 
filed Sep. 29. 1993. now U.S. Pat No. 5389374, whldi is 
a continuation of application Ser. No. 936.689. filed Aug. 27. 
1992. now abandoned, which is a continuation of application 
Ser. No. 695,471 filed May 3. 1991, now abandoned, which 
is a continuation-in-part of application Scr. No. 07/605.910. 
filed Oct. 30, 1990, now abandoned. 

FIELD OF THE INVENTION 

This invention relates to absorbent products and espe- 
cially to absKvbent products such as tainpons. sanitary 
napkins, wound dressings, nasal packing and tiie like which 
are adi^ited to absorb body fluids like menstrual fluid, blood 
and wound exudates. More particularly, the invention relates 
to the addition of active compounds whidi, when exposed to 
bacteria in absorbent products, will reduce the amount of 
toxins produced by bacteria coming into contact with them. 

BACKGROUND OF THE INVENTION 

The staphylococcal enterotoxins are extracellular proteins 
composed of single polypeptide chains of about 30 kd that 
characteristically have a disulfide loop near the middle of the 
molecule. They are categorized into hve serological groups, 
designated Staphylococcal enterotoxin A (SEA). Staphylo- 
coccal enterotoxin B (SEB). Staphylococcal enterc^oxin C 
(SEC), Suphylococcal enterotoxin D (SED) and Staphylcv 
coccal enterotoxin E (SEE). Based on differences in miner 
^itopes. SEC has been further subdivided into three types 
designated SEC|, SECj and SEC,. A sixth group. SEF. was 
also described and was imfdicated as the causative agent of 
toxic shock syndrome, it has since been discounted as an 
enterotoxin and renamed toxic shock syndrome toxin- 1 
(TSST-1), as cited by J. J. landolo in Ann. Rev. ci Miao. 
Vol, 43. pp. 275-402, 1989, 

Menstnially occurriog toxic shock syndrome is a severe 
and sometimes fatal nuilti-system disease associated with 
infection or colonization by Staphylococcus aureus (S. 
aureus) bacteria, has been linked to the use of tampons 
during menstruation. In Toxic shock syndrome (TSS). 
whether associated with menstruation or not. the symptoms 
include fever, hypotension, rash, and desquamation of the 
skin. TSST-1 is highly associated with menstmal cases but 
is less often isolated from Staphylococcus aureus strains in 
non-menstrual cases of the illness. Since TS^-1 can induce 
many clinical features of TSS in the rabbit and other species, 
it is generally thought to be the causative toxin in TSS 
(Schlievert. ^^Staphylococcal Enterotoxin B and Toxic Shock 
Syndrome Toxin- 1 Are Significantly Associated Wth Non- 
menstrual TSS", The Lancet, Vol. 1(8490), May 17, 1986, 
p. 1149). However, Garbe (Garbe. P. L., Arko. R. J., 
Rdngold, A. L., et al. ^^Staphylococcus aureus isolates from 
patients with non-menstrual toxic shock syndrome: Evi- 
dence for additional toxins**. JAMA 1985; Vol 253; pp. 
2538-42) noted that many TSS isolates from nonmenstnial 
cases did not express TSST-1 though Uiey did cause TSS- 
like syn^)toms in a rat>bit model. Of the toxins formed by & 
aureus nonmenstnial isolates, TSST-1 was produced by 40% 
of those reported by Schlievert, 1986. Farther, enterotoxin B 
was made by 38% of all non-menstrual TSS strains. 
Furthermore, Schlievert reported about 78% of non- 
menstrual TSS or probable TSS isolates expressed either 
TSST-1 or enterotoxin B con:^>ared with 20% of non- 
menstrual non-TSS isolates (p<0.001). 
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Isolates from thirty patients suffering from confirmed or 
probable toxic shod: syndrome were also examined for 
enterotoxins and exfoliative toxins. It was found that entero- 
toxin B was made by 38% of all nonmcnstruai TSS strains. 
5 Qass and BeigdoU. 1986 reported a total of 46 (83.6%) of 
55 5. CMreus isolates produced TSST- 1 : 12 (25.5%) alone. 2 1 
(46.8%) witii Staphylococcal Enterotoxin A and 13 (27.7%) 
with Staphylococcal Enterotoxin C. Eight of die 5. aureus 
isolates that did not produce TSST-1 did produce Staphy- 
lococcal enterotoxin B. 

Humphreys (1989) reported the studies of S. aureus 
isolates obtained from cases of sqnicaemia, in whidi 33 
(63%) produced enterotoxins A, B, C. or D alone or in 
conibination. 

15 Toxic shock syndrome toxin 1 (TSST l) is classified as a 
member of the pyrogenic exotoxin-staphylococcal entero- 
toxin gro<q> of toxins on the basis of a patient*s syn^oms. 
However, TSST-1 and its cognate antiserum do not cross- 
react with any of the sera or proteins of other members of 

20 this toxin family. Furthermore. TSST-1 lacks the cysteine 
loop present in the remaining members of the toxin family, 
an important structural feature of this family of toxins. 
TSST-1 has very little amino add homology with other 
members of this toxin family. The lack of a close sequence 

25 relationship between TSST-1 and other toxins may suggest 
that it is more closely related to the ancestral progenitor of 
this family or. alternatively, is wrongly induded in this 
group of toxins (landolo. 1989). Nevertheless, TSST-1 bears 
littie structural relationship to the other members of the 

30 pyrogenic exotoxin-staphylococcal enterotoxin group 
(landolo, 1989). 

Subsequent to the publication of reports associating toxic 
shock syndrome with the use of tanipons. a number of 
investigators undertook studies designed to evaluate the 

3S effect of tampons on growth of S, aureus bacteria as well as 
tiie effect of tan^ns on tiie production of TSST-1 by that 
bacteria. Early efforts to elucidate the role of tan^xins in TSS 
yielded conflicting data. SdUievert et al. (Obstet (jynecol.. 
Vol. 64, pp. 666-670. November 1984) studied tiie effect of 

40 tampons on 5. aureus to evaluate whether or not tampon 
components increase growth of S. aureus and production of 
toxic shock syndrome toxin- 1. It was conduded that, under 
the test conditions of their study, tampon components pro- 
vide ndther nunrients for growth of toxic shock syndrome S. 

45 aureus oor factors that induce production of toxic shock 
syndrome toxin- 1 above control levels. After six-hours' 
incubation, some commercially available tampons which 
were tested were inhibitory to bacterial growth and sup- 
pressed toxin production. ()thers suppressed toxin produc- 

50 tion but did not inhibit cell growdi. One tan^>on inhibited 
ceil growth but increased the amount of toxin produced. On 
the other hand, Tieroo and Hanna (Contraception. Vol. 31. 
pp 185-194, 1985) rqxMted tiiat in their experiments tam- 
pons did stimulate 5. aureus to produce TSST-1. 

55 Rdscr et al. (J. Oin, Microbiol., Vol. 25, No. 8, pp. 
14S0-1452, August 1987) tiiereafter reported die results of 
tests they conducted to detennine the effect of four brands of 
tampons on production of toxic shock syndrome toxin- 1. 
The amount of air available to the tampons which were 

60 tested was limited to that contained in sacs (made from 
cellulose sausage casing with a molecular weight cut-off of 
less than 10,000) in which tiie tanqxms were enclosed during 
testing. This method was deemed advantageous in that the 
limited amount of available air was thou^t to minuc more 

65 closely tiian previously used methods the in vivo condition 
in the vagina during menstruation with a tampon in place 
and in that the tampons which were tested were not altered 
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prior to testing. The results of the tests conducted by Reiser tampon is said to inhibit the growth of bacteria responsible 
et al. indicated that tan^ns jffovide increased surface area for toxic shock. Where an add is used in its polymeric form, 
for the S. aurtus bacteria to grow and adequate oxygen for the tampon may additionally include an enzyme to hydro- 
toxin production. No significant inhibition of growth of the lyzc *c polymeric acid to its monomeric fornu 
stmhylococci bacteria or TSST-l production by any of Ac 5 Canadian Patent No. 1.123,155 to Sipos discloses a cate- 
tampons tested was noted. menial tampon for preventing toxic shock syndrome durmg 
. . , . . . , ^. . 1 1 , mensmial flow. The body of the tampon, which is open at the 
Robbms et f • PubUs^«»g ]• J^^f j:^"*^^^" insertion end and is cloL at the Sniwal end^ snugly 
25. No. 8. pp. 1446-1449 August 1957 at the same time as expanded condidon by a fluid proof, thin 
RciscretaL.rcportedlhecffectof ncommcrciaUyavailablc and flexible memteane. This membrane, which can be made 
tampons on TSST-1 toxin production using a disk- lo polyethylene sheet, is biased against the vaginal waU 
membrane-agar (DMA) method, with incubation at 37* C. during use of the tampon, is neutral to the vaginal mucosa 
for 19 hours under 5% COj in air. Filter membranes over- ^j^^ completely impermeable to bacteria, viruses and toxic 
laying agar medium (with or without blood) in small pctri deconqwsidon products of the menstrual flow, 
dishes were spread inoculated with a TSST-1 producing Canadian Patent No. 1,192.701 to Bardhan discloses a 
strain of 5. aureus. Robbins et aL concluded that the main (^n^wn for the absorption of menstrual flow and comprising 
role of tan^ns in TSS may be that of providing a fibrous an inner layer of liquid-absorbent material and an outer layer 
surface for heavy colonization and sufficient air for TSST-1 which surrounds and encloses the inner layer. Menstrual 
jyoduction. In addition, they found evidence of inhibition of discharge may flow inwardly to the inner layer but the outer 
TSST-1 production by additives such as the deodorant/ layer is impervious to the passage of menstrual fluid out- 
surfactant used in a commercially available deodc^ant tarn- 20 wardly from the inner layer. A plurality of liquid absort>cnt 
pon and a decrease in TSST-1 production by inhibiting wicks extending from the inner layer through apertures 
growth of S, aunus as was observed in the case of a different formed in the outer layer serve as conduits for the flow of 
commerciaUy available tampon. It was thought that both menstnial discharge from outside the tamjwn to the inner 
inhibition of TSyr-1 production and inhibition of 5. aureus laya toeof TTie disclosed stn^^ 
^<«^ might prove t^beimportant^^ ^^^^^^^^^^ 

consequently its production of toxin. This patent also dis- 

U.S. Pat No. 4,405323 to Auerbadi discloses a tampon ^^^^^^ ^ antimicrobial compound which is bactericidal 

designed to eliminate the hazards of toxic shock syndrome ^j. bacteriostatic to S. aureus may be included in the inner 

and dysmenorrhea. The tampon has incorporated therein an ^ jayer. The antimicrobial agent may take the form of an 

antibacterial agent which is said to disperse on contact with antibiotic (such as penicillin, erythromycin, tetracycline or 

body fluids and prevent development of the organisms neomycin), a chemotherapeutic agent (such as a 

whidi produce the toxins which cause toxic shock syn- sulfonamide) or a disinfectant (such as phenol). The patent 

drome. Among the antibacterial materials disclosed for use states that because the tampon is protected by its outer layer 

are povidone-iodine conqxHind. mercury, zinc, penicillin, f^j^ contact with the vaginal w^ the risk of an allergic or 

erythromycin and nitrofurazone. other adverse reaction to the anti-microbial agent is 

Patent Cooperation Treaty Publication No. WO 86/05388 minimized, and since the antimicrobial agent is also pro- 

(publishedSep. 25. 1986) to Kass teaches that the inclusion tected by the outer layer from contact with menstrual 

of a salt of a nontoxic divalent cation in absorptive pads, e.g. discharge, there is little risk of the destruction of commensal 

catemenial tan^wns, inhibits production of toxic shock ^ organisms in the vagina or develc^ment of resistance to the 

syndrome toxin- 1 and other stqAylococcal products during antimicrobial agent by S. aureus in any menstrual disdiarge 

use of said absorptive pad. Suitable salts include those <k outside the vagina. 

magnesium, barium, calcium or strontium (preferred) or of s. Notermans et al. (Journal of Food Safety. Vol. 3 ( 198 1), 

other divalent cations such as zinc, manganese, coppo-. iron. pages 83-^S) rqxHted that glyceryl monolaurate, when used 

nickel and the like. The anionic portion of the salt is not the proportion of 5 g per kg. of meat sluiry (pH 6.0-6.2) 

critical. Magnesium stearate and magnesium acetate are inhibited toxin productions by Clostridium botuUmm type 

particulariy preferred salts for use in the invention. a. type B and type £. This aitide does not mention 

U S. Pat No. 4.374.522 to Olevsky states that patterns of Staphylococcus aureus nor any toxins produced therefrom 

use of catemenial tampon seem to indicate that high absorp- nor does it mention absorbent products or toxic shock 

tivc capacity with the concomitant extended period of use of 50 syndrome. 

certain tan^ns are factors which contribute to the forma- U.S. Pat No. 4J85,792 to Jacob et al. disdoscs that 

tion of toxic shock syndrome. The invention theorizes that L-ascorbic acid when topically applied to the vaginal area of 

tampons having limited absorptive capacity and requiring a human female during menses will inactivate toxins known 

relatively more frequent changes may be desirable. The to contribute to Toxic Shock Syndrome. The ascorbic add 

Olevsky patent provides a tampon naade of conventional 55 con^xxind may be carried by a vaginal tampon. The disclo- 

cellulosic materials, such as rayon fibers, which have been sure of U.S. Pat. No. 4.722.937, is to the same effect, 

compressed into a bullet-shape with an open bottom surface U.S. Pat. No. 4,40.986 to Jacobs discloses a tampon 

sealed by a fluid inq)crmeable sheet The fluid impermeable assembly packaged for sterile insertion of a tan^n into the 

bottom and the traditional bullet sh^d pledget define a vagina having a guide tube tdescoped around an insertion 

hollow core central reservoir area which Is said to serve as 50 tube and a flexible sheafli attached to the inner end of the 

a reservoir for excess menstnial fluid. guide tube and tucked into the inner end of the insertion 

U,S. Pat, No, 4.431,427 to Lefren cl al. discloses men- tube. In use, as the insertion tube is pushed through the guide 

strual tampons comprising physiologically safe, water- tube and into the vagina, the flexible sheath is pulled over Uie 

soluble acids in their monomeric, cligomeric or polymeric inner end of the insertion tube and extends along the exterior 

forms. Citric. glycoUc. malic, tartaric and lactic adds arc 63 thereof. The portion of the insertion tube which is inserted 

disclosed as being useful in the practice of the invention. The into the vagina is at all times fully sheathed by the flexible 

presence of one cr more of the above-noted adds in a sheath. 
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Id tampon-associated toxic shock syndrome cases, Ae ucts are described in copending U.S. patent application Ser. 

predominant toxin produced by S. aureus is toxic shock No. 343.965 filed Apr. 27, 1989 and Ser. No. S08i21 filed 

syndrome toxin-1 (TSST-1), while to a lesser extent, otfier Apr, 17. 1990. 

cntcrotoxins can be produced. These non-TSST- 1 entcrotox- However* despite the effectiveness of the compounds io 

ins are principally associated with nonmenstnial toxic shock 5 inhibiting the production of TSST-1 toxin, there is no basis 

syndrome. for predicting whether such compounds would be effective 

There are con^unds known to affect enterotoxin pro- against SEA. SEB. and SEC productioD due to the structural 

duction. J. L. Smith, M. M. Bencievengo. R. L. Buchanan, and chemical differences between the TSST-1 toxin and 

and C. A. Kunsch reported, in an article entitled "Effect of other Staphylococcal enterptoxins. 
Glucose Analogs on the Synthesis of Staphylococcal Entero- 

toxin A", Journal of Food Safety 8 (198) pp. 139-146 that SUMMARY OF THE INVENHON 

glucose. 2-dcoxyglucosc and alpha-methyl glucose inhibited Unexpectedly, it has been found that an absorbent jwoduct 

staphylococcal enterotoxin A synthesis by Staphylococcus containing a coii^)Ound selected from the group consisting 

aureus 196E, whereas beta-methyl glucose and 3-O-methyl ^f. 

I^ucose did not inhibit syndesis even at concentrations. IS " ^ ^ pdyhydric aUphatic alcohol and a 

■n»e fonnadon of enterotoxins A and B is inhibited by containing bom eight to eighteen caibon 

glucose with the «tent of inh^itioo b«ng strongly influ- '^J^^ wS*,^ mooSSster hafat le^e 

enced by pregrcwto of the tec«««i u> a ghK»se^ntaining ^ ^. 

medium as cited by Smith et al. residue- 

landolo and Shafcr reported the eflfect of glucose and ^ ^^^^ ^^^^ ^^^ol and a fatty 

glucose analogs 2.d«)xyglucose and dpha^^^^ containing from eight to eighteen carbon atoms 

on the sjmtoesis and rcgj^^^ of Staphylococad cntcro- ^^^^^^^ ^^^^ hydK>xyl 

toxm B pioduction (landdo and Shrf^^ "Regulation of group associated with its aliphatic alcohol residue; and 

Stmhylococcal Enterotoxin B , Infection and Immunity, v .!. r.^* T7 * j^-. 

Mly 1977, pp. 610^15). The attenuating effect of glucose ^5 c) mixtures of the aforesaid monoest^ and diestei^ 

on Staphylococcal enteiotoxin B was observed. H^evcr, reduces die amount ofenteroto^^^^^^ 

when {his effect was examined with analogs of glucose, "T;^^ tn^o^ynAf^uctd injitro when said absor- 

contradictoiy responses weic seen. Acid productioidue to ^ P^<>^« ^'^"^^ Staphylococcus aureus bac- 

^ucose metabolism has been shown to reduce toxin pro- ^ ^ aforementioned monoestcrs 

^ „ ^ „ ,^ . ^ , , ^ ^ J J * and diestcrs may be derived from caprylic, capric, lauric, 

Ibrahim, Radford, Baldock and Ireland reported d^ myristic, palmitic and stearic acids, whidi are saturated fatty 

mdicaung that, in dieese without starter activity, inhibition ^^^^ ^^^^^ respectively, arc C„ C,o. C,,. 

of growth of S. aureus and enterotoxin producUon naay be ^ ^ ^ j ^ afotcmtn^ 

achieved durmg production by not saltmg the c^^ 3^ tiincdmonocsto^anddicstersmay be derived as well from 

of cheddanng, avoidmg pressing at high ambient temp«^^ unsaturated fatty acids having carbon chain lengths also 

tuxes and mmmuzing tiie pressing time of the curd (Ibrahm ^ ^ ^^^^ ^ unsaturated 

^ al.. 'Inhibition of ^^^'^l^ ^^^yjf'^'^^^^^^'^^ fa^dd being oleic acid The prefeired fatty acid for use 

Biter«own-APr^ctionmaie^ ^ ^^^^ i^^^^^^^ i3 1^^^ ^^i^ 3 

toduced Starter Fffltoe^ ^ saturated fatty acid whose chemical formula is 

44. No, 3, pp. 189-193, March 1981). The authors also ^ ^ CX)OH 

reported that storage of salted dieese at IV C. appears to l>e ^^s^ed in this specification and the appended claims, the 

a potenual hazard because of sigmficant mcreases m 5. ^ "aliphatic^ has the meaning usuaUy accorded it in 

aureus count and cntcrtoxin coDcentration, Surpnsmg^y, the chemistry, i.e. "aliphatic" refers to organic com- 

authors reported that the ooum of S fliirrii^decrea^^ ^3 characterized by straight- or branched- chain 

no change in enterotoxin concentration m unsalted cheese ^[^gemcnt of the constituent carbon atoms, 

stored at 11 C. ^ 1^ ^ specification and the appended claims, the 

Anotha: study was reported by J. L. Smith, M. M. **polyhydric" refers to the jwesence in a chemical 

Bendvengo and C. A, Kunsch that indicated that prior conqxxind of at least two hydroxyl (OH) groups. Thus, a 

growth of Staphylococcus aureus 196E on glycerol or mal- ^ polyhydric aUphatic alcohol is one which has at least two 

tosc led to ceUs with rei^essed ability to p-oduce staphylo- hydroxyl groups and in which the caibon backbone is either 

coccal enterotoxin A (J. L. Smith et al., **Entertoxin A straight or branched. 

Synthesis in Staphylococcus aureus: Inhibition by Glycerol Polyhydric alcohols suitable for forming monoesters and/ 

and Maltose", Journal of General Microbiology. Vol 132. pp. ^ diesters for use in the practice of the present invention are 

3375-3380,1986). 55 i,2-ethanediol; 1.2,3-propanetriol (glycerol); 1,3- 

Chloramphenicol has also been reported as totally inhib- propanediol; 1.4-butanediol; 1,2,4-butanetriol and die like, 

iting Staphylococcal enterotoxin B production (Robert A. The prefened polyhydric aliphatic alcohol for forming 

Altenbern, 'Protease Inhibitors Suppress Enterotoxin B For- monoesters and diesters for use in-the practice of the present 

mation by Staphylococcus aureus^, FEMS Microbiology invention is l,2J-pr€paDelriol (commonly called glycerol) 

Letters, Vol. 3. pp. 199-202. 1978). 6o whose formula is HOCH3CH(OH)CH30H. 

The production of TSST- 1 by S. aureus has predominantly Ik will be observed that the esters whidi are useful in the 

been associated with menstrual toxic shock syndrome, practice of the present invention have at least one hydroxyl 

which has in turn been related to tampon usage. group associated with their aliphatic alcohol residue. Thus, 

Unexpectedly, a group of compounds were identified which it will be understood that the monoester of L2-ethanediol 

are effective to substantially reduce toxic shock syndrome 63 and one of the aforementioned fatty adds may be used in the 

toxin 1 production by 5. aureus in vitro and in vivo. These practice of the present invention because said ester, whose 

compounds and the method of their use in absorbent prod- general fonxuila is 
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related to the Staphylococcal enterotoxins. SFGA possesses 
O a cysteine loop of nine amino adds similar to that of 

4^ Staphylococcal enterotoxin A (SEA) and is also encoded by 

CJUiH^i— C— o— CHi— CHaOH ^ converting phage. However, SPEA shares greater amino 

5 acid sequence similarity with Staphylococcal enterotoxin B 
has at least one hydroxyl group (i.e. the hydroxyl group at than with SEA. Immunological studies have shown that the 
the far right-hand side of the structural formula shown proteins and antisera to either enterotoxin arc cross-reactive 
above) in that portion of the ester derived from the alijrfiatic (landolo, 1989). These similarities between Staphylococcal 
alcohol 1^-cdianedioL On the other hand, it will be under- cntcroioxins A and B and the Streptococcal exotoxin A in 
stood that the dicstcr of L2-ethanediol and one of the both structure and reactivity lead to the hypothesis that the 
aforementioned fatty adds cannot be used in the practice of ^ demonstration of an effect such as reduction in enterotoxins 
the present invention because said ester, whose general a and B produced by Staphylococcus would translate to a 
fomuila is similar effect on Streptococcal exocoxins. Glycerol mono- 

laurate has been fouod to be effective in reducing the 
cyiM— Cr-O-CH}— CHjO— Cr-C^Wi production of SFEA and SPEB in vitro using the taix^x>n sac 

V V 15 method. 

^ As used herein, the term **absort»ent material** includes 

natural or synthetic fibers, films, foams, wood pulp, peat 
does not have at least one hydroxyl group in that portion of moss, superabsorbent polymers and the like wbidi are 
the ester derived from the 1.2-etfaanedioL capable, either inherently or by virtue of the manner in 

The monoester of glycerol and one of the designated fatty 20 whidi they have been assembled, of absorbing liquids such 
adds may be used in the practice of the present invention ^ water, urine, menstrual fluids, blood, wound exudates and 
because that ester will have two hydroxyl groups associated the like. 

lhcrcwidiwhidiaredaived£romtheglyccrol.Thediestcrof nF^rRiPnnN ofthf PREFERRED 

glycerol and one of the designated fatty acids may also be ^^^^^il^i^ Jj^J^^ 
used because that ester will have one hydroxyl group ^ EMBODIMENTS 
associated therewith which is derived from the aliphatic iq Example 1 which follows herein, the invention will be 
alcobd glycerol Indeed, as will be seen hereinafter, blends described in detail in connection with absorbent fibers and 
of glyceryl monolaurate and glycerol dilaurate have been amount of glyceryl monolaurate which is effective to 

found to be useful in the practice of the present invention. inhibit the production of enterotoxins A, B. C or a combi- 
FinaUy. tt will be understood that die triester of glycerol and nation of TSST-1 and A bdng produced by S. a««aj bacteria 
one of the designated fatty adds cannot be used in the ^^^^ bacteria are brought into contact with o^n 
practice of die present invention because that ester does n(^ ^^^^ ^ catemenial products, e.g., 

have at least one hydroxyl group in Pprtion thareof ft will be understood that the principles of the 

wWdi is denved ftom the abphatic alcohol. glyc^ol ^ ^ ^^^^^ 

Prefened esters for use in the practice of the present AUYtui*vu ai^^ «^ ^ ^ ^ Vl a a^.^i^^. 

invMtioT^ glyeeiyl n^nolauratcfglyoeryl dilaurie and 35 weU as to abs<Hbent products sud, as wound dressings 
mtouMs ihMerf disposable diapers, sanitary napkins and other kinds of 

Oftcr preferred esters foruse in accordance with this tampons, such as those intended for medical, surgical, dental 
invention include monolaurate derivatives of C.3alkaB0ls. and/or nasal use. 

sudi as 2-hydroxy-l-iiiopyl laurate and 3-hydiox)M-propyi Cotton fibers w«cobtained&om BarnhaiA Manufartur- 
lauiate. DOaurate dSivcs of C-3 alLanols such as 40 ing Conipany of Charlotte. North Carolina. The fibers were 
glyccrol-1 3-dilauratc. glycerol-1 J-dilaurate are also 100% cotton, such diat the fibers were substantiaUy free of 
«Uted to reduce the amount of enterotoxins A, B. C and a»d fj-"* « 

TSSr-1 with Enterotoxin A produced. Ettiylcnc glycol commonly used m commercial production. The cotton fibers 

derivatives such as ethylene glycol monotaurate as weU as ^««P^*"»S?«^''^«',^r'"'°'!f"?*^^;^ 

polyethlyene glycol laiates. e.g.. diethylene glycol mon«v 45 between about 190» and about 200» F. at which time both 

laurate and triethylene glycol monolaurate are also expected glyceryl monolaurate and sodium oleate (4:1 ratio 

to be active. Certain polymas are also expected to have concentration) were added to the water to form an eniulsion 

toxin-reducing activity, for example, polyethylene glycol i" ^ Wer. Varying concentratioiis of glycayl «««»ol««««c 

(200 MW) monolaurate. polyethylene glycol (400 MW) were added to the fibers, such ftat eaA set of «»>«« 

monolaurate. polyethylene glycol (1000 MW)monoUurate. so contamed emulsions having 0.22*. 078%. 1.12% and 

and polypropylene ^co! launites such as polypropylene l.85>* g»yc«yl monolauratcjjr weight. Hie kier was dosed 

glycol laonoUurate. prwsurized «<> W lbs. The system was run for thirty 

In accordance with the invention, the abswbent product minute cycles. After completion, the wet cotton liber was 

contains an amount of the above-described ester which is centtifuged f« five minutes and the fibers virerc dned m the 

effective to inhibit the foimaUon of enterotoxins A. B.C and 53 oven at 250° F. with a 6.5 minute dwell time and subse- 

TSST-l with enterotoxin A when said product is exposed to quMtly carded using commercially available carding equip- 

S. aureus. For example, effective amounts have been found nient into a fibrous web wei^g about 33.6 g/m . 

to be from about 0.1% and higher of the specified mono- or A sample of glyceryl monolaurate available under the 

diestcr compound (or mixtures thereoO- based on the weight tradename "Monomuls 90 L-12" was obtained from Henkel 

of the absorbent material conq>rising the absOTbent product 60 Corporation of Germany and found to contain 96% by 

Preferably, the active ingredient contains at least 90% by weight of glyceryl monolaurate. No glyceryl dilaurate was 

weigbl of glyceryl monolaurate. More preferably, the active detected. Glyceryl monolaurate is a GRAS compound listed 

inpedient contains at least 95% by weight of glyceryl by the FDA for use as a food eraulsifia. This material is 

monolaurate. Most piefenbly. the active ingredient is sub- suggested for use in anti-caries products, insecticides, cos- 

stantially con^letely con^sed of glyceryl monolaurate. 6S metic preparations, and food compositions. 

Some simOarity between toxins can be noted. The Strei>- The following examples arc illusirative of die effects of 

tococcal pyogenes exotoxin A (SFBA) is more closely the absorbent products of tills tovention upon the production 
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of enterotoxins A, B, C and TSCT-l with entcrotoxin A. Of 
course, these examples merely illustrate the products of the 
invention without limiting the scope of the invention. 

EXAMPLE 1 

Uniformly coated cotton fibers which have been carded, 
containing, respectively, 0.22, 0.78, 1.12 and 1.89% wAv of 
the aforementioned ^yccryl monolaurate based on the 
weight of the fiber, were weighed into 2.38-gram quantities 
in duplicate. The glyceryl monolaurate-treated fibers were 
then tested according to the TEimpon Sac Method reported by 
Reiser et al. in the Journal of Clinical Microbiology Vol. 25, 
August 1987« pp. 1450-1452, the disclosure of which is 
hereby incorporated by reference. 

Staphylococcus aureus strain FRI-100, a known staphy- 
lococcal enterotoxin A producer, was used as the test organ- 
ism in this Example. Strain FRI-100 ortginated as a food 
isolate from the Food Research Institute in Madison, Wis. 
Strain FRI-100 was obtained from Dr. Pat Schlievcft. Dqit 
of Microbiology of the University of Minnesota Medical 
School. Minneapolis, Minn. A second strain of 5. aureus 
obtained from I>r. ScMevert. designated Mn Hoch. was 
identified as an enterotoxin B-only pffoducer. This strain was 
isolated from a nonmenstrual case of Toxic Shock Syn- 
drome. A third strain of 5. aureus provided by Dr. Schlievert 
as an enterotoxin C producer designated Mn Don was also 
isolated from a nonmenstrual case of Toxic Shock Syn- 
drome. A fourth strain of 5. aureus provided from Dr. 
Schlievert produces both TSST-1 and enterotoxin A desig- 
nated Mn8. Control S. aureus isolates which do not produce 
any enterotoxins wae used as controls in the assays. 

S. aureus suspensions were separately prepared by thor- 
oughly mixing one ( 1) milligram of the lyq)hilized S. aureus 
strain to one (1.0) milliliter of Brain Heart Infusion (BHI) 
Broth (obtained from Difco Laboratories, Detroit Mich.) 
and transferring said mixture into a test tube containing five 
(5) milliliters of BHI Broth. The suspensions were thor- 
oughly mixed again and incubated for 24 hours at 37^ C. 
prior to use. 

100 milliliters of brain heart infusion (BHI) agar (also 
obtained from Difco Laboratories in Detroit, Mich., U.S.A.) 
were put into each of ten 3.8 cmx20 cm culture mbcs. 
Cellulose dialysis bags were made and sterilized in the 
manner reported by Reiser ct al. The sterile cellulose sacs 
were inoculated with the aforementioned 5. aureus suspen- 
sion in an amount sufficient to provide at the beginning of 
the test a concentration therein of 1.9x10° CFU/ml Staphy- 
lococcus aureus bacteria. 

A bundle of glyceryl monolaurate-treated cotton fibers 50 
weig^g 2.38 grams was inserted into a sterile dialysis bag 
containing the 5. aureus bacteria and each bag was then 
inserted into a culture tube containing the BHI agar. Two 
controls, eadi in duplicate, were used. In one control (called 
the "inoculum control*0« an inoculated dialysis bag (widi no ss 
fiber therein) was placed In each of two culture tubes 
containing BHI agar. In the second contrd, two untreated 
bundles weighing 238 g each (i.e. cotton fibers without 
finishes and the like exactly as the test fibers but not treated 
with glyceryl monolaurate) were placed in dialysis bags 60 
whidi in turn were placed in culture tubes containing BHI 
agar. Thus, twelve culune tubes were used In this test, four 
containing the aforementioned controls (two with untreated 
cotton fil>ers; two without fibers) and the others containing 
die aforementioned inoreasing concentrations oi glyceryl 6S 
monolaurate from 0,22 to 1.89% wAv on cotton fib^s in 
duplicate. 



The concentrations of 5. aureus strain FRI-100 viable 
cells and enterotoxin A at the outset of the test (0 hours) and 
after incubation for 24 hours at 37° C. are shown in Table L 

TABLE 1 

THE EFFECT OF GLYCERYL MONOLAURAIB TREAIED COTTON 
FffiERS ON ENTEROTOXIN A FORMAIION BY AND GROWIU 



10 



IS 



20 



25 



30 



35 



40 



45 





FINAL 








CONCEN- 


FINAL 


FINAL 




TRAHON 


CONCENTRAnON 


AMOUNT 




OF 5. AUREUS 


OF S. AUREUS 


Ectero- 


SAMPLE 


(Kl(f CFU/ml) 


(Logio CFU/ml) D 


WUDA***(llg) 


No Fiber 


210 


10.32 


250 


(Control) 
UntTMtedHber 


480 


10.68 


3.48 


(CoQtrol) 
Treated Fiber 


18 


9.25 


0j029 


(0.22% GML) 
IVeated Fiber 


2X> 


830 


OXJ75 


(0.78% OML) 
Treated Kber 


12.8 


9.10 


0.052 


(1.12% OML) 
Trcftted Fiber 


4.0 


8.60 


<0.005 


(1.89% OML) 









* = Number of viable 51 atartu cells expressed as log to base 10. 

= As detemuoed by the EUSA metiiod reported by Reiser ei al. io Applied 
and Eoviraimieacal Microbiolofly, December 1982, pp. 1349>1355. 
^ = Mean detenninatiioa of dupScafe samples. 

The data In Table 1 show that glyceiyl monolaurate has a 
significant in4)act on Enterotoxin A production comparable 
to its effect on TSCT-1 production. The total cell counts 
reflect only a 1.0-2.0 log reduction in S. aureus cell number. 

The daU in Table 1 show that when 5. aureus FRI-100 
strain, which produces Enterotoxin A, is exposed to fibers 
coated with glycoyl monolaurate (0.22% wAv) diere is a 
99% reduction in Enterotoxin A formation. With fibers 
coated with 0.78% wAv glyceryl monolaurate. a 98% reduc- 
tion was noted. In higher concentrations of glyceryl 
monolaurate, such as 1.12% and 1.89% w/w glyceryl 
monolaurate. 99% reductions in Enterotoxin A formation 
were noted. At the end of the incubation period (24 hours), 
the log concentration of 5. aureus cells in the presence of 
control cotton fibers was 10.68; Ifae log concentration of S. 
aureus cells in the presence of fiber containing 0.22% 
glyceryl monolaurate was 9.25 (13% less); the log concen- 
tration of S. aureus cells in the presence of cotton fibers 
containing 0.78% glyceryl monolaurate was 8.30 (22% 
less); the log concentration of 5. aureus cells in the presence 
of cotton fibers containing 1.12% w/w glyceryl monolaurate 
was 9.10 (1S% less); and the log concentration of S, aureus 
cells in the presence of cotton fibers containing 1.89% w/w 
glyceryl monolaurate was 8.60 (19% less). Thus, alfiiough 
the amount of toxin produced by the 5. aureus cells was 
almost entirely eliminated, the glyceryl monolaurate-coated 
fiben did not substantially reduce the number of viable the 
5. aureus cells. 

Further, a dose-response effect could be noted wiA glyc- 
eryl monolaurate with respect to the amount of toxin pro- 
duced in that the greater the glyceryl monolaurate content, 
the lower the amount of toxin that is produced. 

This same trend could not be discerned in this Example 
with regard to viable cell number. 

EXAMPLE 2 

A second experiment was conducted to evaluate the c£fect 
of glyceryl monolaurate on Enterotoxin B production by 5. 
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aureus strain Mn Hoch obuioed from a nornneascnial Toxic 
Shock Syndrome case. The microorganism was transferred, 
inoculated, and evaluated using the experimental procedure 
described and set forth in Example 1. The cotton fibers 
which were untreated, cotton fibers treated with 0.22%, 
0.78%. 1.12% and 1.89% w/w glyceryl monolauratc were 
weired to 2.38 gram quantities and inserted into dialysis 
bags previously inoculated with 5. aureus strain Mn Hocfa. 
and tested as described in Exan^le 1. The treated cotton 
fibers, the untreated cotton fiber controls and duplicate 
inoculum controls were then all tested in duplicate as 
described in Example 1 . The test results are reported in T^ble 
2. 

TABLE 2 

THE EFFECT OF OLYCERYL MONOLAURAIE ON ENIERGIOXIN 



10 



quantities and inserted into dialysis bags inoculated with 5. 
aureus strain Mn Don and tested as described in Example 1. 
The coated cotton fibers, the untreated cotton fiber controls, 
and duplicate inoculum controls were then all tested in 
duplicate as described in Exanq>le I. The test results are 
reported in Table. 3. 

TABLE 3 

THE EFPBCT OP GLYCERYL MONQLAURAIB ON ENTEROTOXIN 
C PRODUCn oW BY STAPHYLOCOCCUS AUREUS Mn Don 





FINAL 








CONCEN- 


FINAL 


FINAL 




TRAnON 


CONCENTR>mON 


AMOUNT 




OF S. AUREUS 


OF S. AUREUS' 


Entcro- 


SAMPLE 


(xlO» CFU/inl) 


(Lpgio CFU/ml) 


toxia B**^ (ug) 


No Fiber 


7J0 


8.8S 


41.04 


(Cootxol) 






117.46 


Untreated Fiber 


16^1 


9.21 


(Cootiol) 






5.77 


TVtatedHber 


239 


838 


(0.22% GML) 






2.17 


Ttaitod Fiber 


IQJOO 


9.00 


(0.78% OML) 






0.93 


Tbeated Fiber 


OJl 


751 


(1.12% GML) 






0.45 


Treated Fiber 


0.48 


7.69 


(1.89% GML) 













FINAL 










CONCEN- 


FINAL 


FINAL 






TRATION 


CONCENTRATION 


AMOUNT 


IS 




OF S. AUREUS 


or S AUREUS^ 


Eotero- 


SAMFLB 


(xlO» CFU/ml) 


(LoSio CFU/ml) 


toxin C*'^ (ug) 




No Fiber 


69.18 


9.84 


1.55 




(Control) 






32.27 




Untreated Hber 


17.78 


9.25 




(Control) 






1.52 


20 


Treated Fiber 


3.80 


8.58 




(0.22% GML) 






0.16 




Treated Fiber 


10.47 


9.02 




(0.78% OML) 










Treated Fiber 


4.16 


8.62 


0.02 




(t.12% GML) 






0.14 


IS 


Treated Fiber 


033 


7.52 


(1^9% GML) 









* = Number of viable S. aunus eeUs expressed as log to base 10. 

^ = As detenniiKd by dkc EUSA method reported by Reiser et al. in Applied 
wd Eavironmeotal Microbiology Dec. 1982, pp. 1349-1355. 

* = Mean detemmiatiott of duplicate samples. 

The data in Table 2 show that S. aureus Mn Hoch 
produced significantly less Entaotoxin B (95% less than the 
untreated control) in the presence of glyceiyl monolauratc 
(0.22% w/w) coated cotton fibers. Treated cotton fibers with 
glyceryl mondaurate concentrations of 0.78% wAv resulted 
in a 98% reduction in Entcrotoxin B production while 
greater than 99% reductions were noted with fibers coated 
with 1.12 and 1.89% w/w glyceryl monolauratc. At the end 
of the incubation period (24 hours). Che log conoenttation of 
5. aureus ceils in the presence of ooDtrd cotton fibers was 
9.21; the log concentration of S. aureus cells In tiie presence 
of fibers containing 0.22% glyceryl monolaurate was 838 
(9% less); the log concentration of 5. aureus cells in the 
presence of cotton fibers containing 0.78% glyceryl mono- 
lauratc was 9.00 (2% less); the log concentration of S, 
aureus cells in the presence of cotton fibers containing 
1.12% glyceryl mooolaurate was 7.91 (14% less); and the 
log concentration of 5. aureus ceils in the presence of cotton 
fibers containing 1.89% w/w glyceryl monolaurate was 7.69 
(16% less). 

EXAMPLES 

A third experiment was conducted to evaluate the effect of 
glyceryl monolaurate on Enterotoxin C production by 5. 
aureus MN Don which is an Enterotoxin C-only producer 
obtained from an individual with nonmenstrual Toxic Shock 
Syndrome. The microorganism was transfened inoculated 
and evaluated using th experimental procedure described 
and set forth in Example 1. The cotton fibers untreated, 
cotton fibers treated with 0.22%, 0.78%. 1.12% and 1.89% 
w/w glyceryl monolaurate were weighed to 2.38 gram 



35 



* Number of viabk S aurtui cells expressed as log to base 10. 

^ = As detenniDed by the ELISA method reported by Reiser et al. in Applied 

and EnviiGsmKctal Microbiology Dec. 19S2, pp. 1349-1355. 

* s Meaadeterminatioaof dupueate sainples. 

30 

The data reported in Table 3 show that S. aureus Mn Don 
produced significantly less Enterotoxin C (95% less than the 
untreated control) in the presence of glyceryl monolaurate 
(0.22% w/w) coated cotton fibers. Treated cotton fibers with 
glyceryl monolaurate concentrations of 0.78% w/w and 
greater resulted in 99% reductions in Enterotoxin C foimed 
over that generated by the untreated controL The log con- 
centrations of 5. aureus Mtt Don cells in the presence of 
control cotton fibers was 9.2S; the log concentration of S, 
^ aureus cells in the presence of fibers containing 0.22% 
glyceryl monolaurate was 8.58 (7% less); the log concen- 
tration of 5. aureus cells in the presence of cotton fibers 
containing 0.78% glyceryl monolaurate was 9.02 (2% less); 
the log concentration of 5. aureus cells in the presence of 
45 cotton fibers containing 1.12% glyceiyl monolaurate was 
8.62 (6% less); and the log concentration of 5. aureus cells 
in the presence of cotton fibers containing 1.89% w/w 
glyceryl monolaurate was 7.52 (19% less). 



50 



EXAMPLE 4 



55 



A fourth experiment was conducted to evaluate the effect 
of glyceryl monolaurate on both TSST-1 and Enterotoxin A 
produced together by 5. aureus Mn8. which is a known high 
TSST-1 producer which also produces Enterotoxin A in 
lesser quantities. This 5. aureus Mn8 isolate was obtained 
from the tri-state study of an individual with Toxic Shock 
Syndrome. The mlcrooiig^nism was transferred, inoculated, 
and evaluated using the experimental procedure described 
and set forth in Example 1. The cotton fibers untreated, 
^ treated with 0.22%, 0.78%. 1.12% and 1.89% wAv glyceryl 
monolaurate were weighed to 238 gram quantities and 
inserted into dialysis bags inoculated with 5. aureus strain 
Mn8 and tested as described in Example 1. The coated 
cotton fibers, the untreated cotton fiber controls, and dupli- 
65 cate inoculum controls were then all tested in duplicate as 
described in Example 1. The test results are reported in Table 
3. 
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THE EFFECT OF CE.YCERYL MONOLAURAIE ON TSST-1 AND ENTBROTOXIN A 
PRODUCnON BY STAPHYLOCOCCUS AUREUS Md8. 

FINAL CON- 





CENTKAXION 


FINAL 


FINAL 


FINAL 




OF VIABLE 


CONCENTRAnON 


AMOUNT 


AMOUNT 




& AUREUS CELLS 


OF S. AUREUS* 


TSST-1*^ 


Entero toxin A^ 


SAMPLE 


(xlO' CPU/ml) 


(Logto CFU/znl) 


(vg) 


(Ug) 


No Fiber 


354.81 


10.55 


18.0 


1138 


(Control) 










Uotreated 


4.78 


8.68 


31.62 ' 


14.14 


(Control) 










Ikeated Fiber 


1.44 


8.16 


7.58 


1J5 


(0.22% GML) 










treated Fiber 


0.61 


7.79 


0.93 


OS) 


(0.78% GML) 










Treated Fiber 


3.63 


8.56 


0.41 


0.19 


(1.12% GML) 










Treaced Fiber 


4.16 


8.62 


0.13 


0.12 


(1.89% GML) 











* = Number of viable & aunus cells escpiessed as log to base 10. 

^ ~ As detennioed by the ELISA metbod reported by Reiser et aL in Applied and Environmental 
Micn>biok>gy Dec. 1982» pp. 1349-1355. 
' = Mean dSerauoation or dm>l]cate i 



25 

The data in Table 4 show that 5. aureus MnS produced U.S. patent application Ser. No. 343.965 filed Apr. 27. 1989 
significantly less TSSTT-l and Enterotoxin A in the presence and Ser. No. 508^21 filed Apr. 17, 1990. which are hereby 
of glyceryl moaolaurate treated fiber. After exposure to incorporated herein by reference. Furthermore, aldiougb the 
0.22% w/w glyceryl monolaurate treated fiba, S. aureus exanq)Ies set forth above contain fibers having a coating of 
Mn8 produced 7.58 ug of TSST-l which is 76% less than 30 about 0.22% w/w of glyceryl monolaurate, the active oom- 
that noted in the untreated fiber control. This same fiber pound should be eflfective to prevent toxin formadcm at 
treated (0.22%w/w glyceryl monolaurate) resulted in a 90% lower concentrations. e.g., at concentrations of at least about 
reduction in Enterotoxin A formatLon over that observed in 0.1% wAv active compound, 
the control. The cotton fiber treated with 0.78% w/w glyc- 
eryl monolaurate resulted in a 97% reduction in TSST-1 35 EXAMPLE 5 
formation with a 96% reduction in Enterotoxin A formation. An experiment was conducted by Dr. Patrick Schlievert of 
The fiber containing 1.12% and 1.89% w/w glyceryl mono- University of Minnesota to evaluate the effect of tampcms 
iaurate both resulted in a 99% reduction in tx)th TSST-1 and treated with glyceryl monolaurate on streptococcal pyro- 
Enterotoxin A formations. At the end of the incubation genie exotoxins types A and B. The microoiganism used in 
period (24hours) the log conccntratioo of S. aureus cells in 40 this e3q)eriment was Group A streptococcus strain C203, 
the presence of control cotton fibers was 8.68; the log which {H-oduces streptococcal pyrogenic exotoxins A and B. 
concentration of S. aureus cells In the presence of fibers In this experiment, the Tampon Sac Method of Reiser et aL 
containing 0.22% wAv glyceryl monolaurate was 8.16 (6% was used to determine the effect of the treated tampon on 
less); the log concentration of S. aureus cells in the presence toxin production. Dialysis tubing was inoculated with 5x10^ 
of cotton fibers containing 0.78% glyceryl monolaurate was 45 colony forming units (CPU) of the bacteria in a 1-ml volume 
7.79 (10% less); the log concentration of S. aureus cells in (Brain Heart Infusion Broth) witii or without o.b. brand 
theprescnceof cotton fibers containing 1.12% w/w glycer/1 vaginal tampons. The tampons used weighed 3 gm and 
monolaurate was 8.56 (1% less); and the log concentration contained either 1 ml glyceryl monolaurate (1.0% wAv) or 
of S. aureus cells in the presence of cotton fibers containing tampons without glyceryl monolaurate. The inoculated 
1.89% w/w glyceryl monolaurate was 8.62 (1% less). 50 dialysis tubings were submerged in 75 ml brain heart inlii- 

As can be seen from the preceding Exan^les 1-4, cotton sion agar and incubated for 24 hours at 37"" C. at 7% CO^ 

fibers have been treated with varying levels of glyceryl The samples were then diluted four-fold with respect to the 

monolaurate. a commercially available mixture comprising amount of fluid absorbed over the 24 hour period and CPU 

96% by weight glyceryl monolaurate and no glyceryl dilau- and toxin concentrations were determined. Plate counts were 

rate. The data reported in Tables 1--4 show that, dq)endiDg 55 used to deteimine CPU concentration and Western blot 

on the levels of glyceryl monolaurate in the fibers. 5. aureus anaylsis to measure toxin. The lower limit of detection of 

bacteria produce significantly less toxin, in other words, are toxin was 0.003 ug. The data obtained are summarized in 

inhibited from producing si^iificant amounts of toxin when Table 5. 

conjured to the amounts of toxin produced, under the same The results demonstrate that toxin production was quite 

experimental conditions, by 5. aureus bacteria in the pres- 60 low in the presence of the untreateid tampon, and was 

ence of control fibers containing no glyceryl monolaurate. undetectable in the presence of the treated tampons. Cell 

The effectiveness of glyceryl monolaurate with respect to viability was also significantly affected, it was determined 

toxin production should not be dependent upon the type of that the presence of oxygen adsorbed to the fibers of the 

fiber substrate on which it is placed. It has been shown tampon, as well as exposure of the miaoorganism to atmo- 

previously that Lauriddin and related analogs are effective 65 spheric oxygen may have contributed to the lower levels of 

in reducing TSST-1 toxin production in absorbent products toxin production and reduced cell viability in the dialysis 

when used on various substrates as set forth in copending bags in which tampons were located It was decided to 
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provide an anaerobic enviionment for the organism in sub- 
sequent tests. 

TABLE 5 

THE EFFECT OF GLYCERYL MONOLAURAIE IKEXIED 
1AMP0NS ON.OROWIM AND TOXIN PRODUCTION BY 
STREFTOCOCCUS 



Sample 



CFU* 



SPETVpefua/m]^ 
A B 



Control (do tampon) 

Ob 

ob + l%OML 



6.5 ± 17 X 10^ 
7.5 ±4.0x10^ 
<40 



0.12 
ND* 



6D 

OJ06 

ND. 



'CRU/^ of fluid absocbed into sac. In tiv preseoce of a tampon an average 
of 2jO oil was absorbed. Id tbe absence less than 0.2S ml was absorbed. 
*VJ>, Dooe detecied 
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EXAMPLE? 



Id this example, conducted by Dr. Patrick Schlievcrt 
group A streptococcal strains, individually expressing 
SPEA. SPEB or SPEC and strains from groups B. F and G 
strq)tococci were evaluated for the effect of ^yceiyl mono- 
laurate on their production of exotoxin. Using the method set 
forth in Example 6. organisms were exposed to vaiying 
concentrations of glyceryl monolaurate in a brain heart 
infusion broth. Strain 594. which produces SFEA. Strain 
86-858, which produces SPEB, and Strain T18P which 
produces SPEC toxins respectively, were used. Toxin pro- 
duction was measured by Western immunoblotting specific 
periods within 96 hours. The results of this experiment to 
detennine the effect of glyce^^l monolaurate on production 
of SPEA. SPEB and SPEC toxins are set forth in Table 7. 



EXAMPLE6 

In this experiment, conducted by Dr. Patrick Schlieveit. 
glyceryl monolaurate was added in varying concentrations 
to SO ml brain heart Infusion broths. These solutions were 
then inoculated with 1.0x10^ CFU/ml of group A strq)to- 
coccus C203 or & aureus Mn8, a known TSST-l producer. 
Sanqiles containing C203 were incubated at 37° C. for 12 
hours, without shaking, so as to reduce oxygen exposure, in 
the presence of 7% CO3. Saniples containing Mn8 were 
incubated comparably except with shaking (at a rate of 200 
RPM) and in a standard incubator. The results of this 
experiment are summarized in Table 6. 

TABLE 6 



THE EITECr OF CaJYCERYL MONOLAURAIE ON BOTH CELL 
VEABIUTY AND TOXIN PRODUCHON BY STTREPTOCOCCUS 

C203 AND UTAPffYLOCOCCUS AUREUS Mn8 

QML 

100 ml Sra type 

Sample btoth CPU A B TSST-l 



S. aureus strain Mn8 was also exposed to glyceryl mono- 
^ laurate. The amount of TSST-1 production of 5. aureus 
strain Md8 was measured. The results of this test are set 
forth in Table 8. 

23 Streptolysins O and S, also produced by strains 594, 
86-858 and T18R as well as Group B streptococcal 
hemolysin. Group F strq)tococcal hemolysin and Group G 
strq>tococcal hemolysin were measured by lysis of 0.1% 
sheep erythrocytes and 0.014% 2-mercaptoethanol as a 

30 reducing agent performed in 0.75% agarose in phosphate 
buffer solution (PBS). 4.5 ml/slide. The PBS was con^sed 
of 0.005 Molar sodium phosphate. 0.15 Molar NaO. at pH 
7.0. Hemolysis induced by 20 ul cell free culture added to 

j3 wells punched in slides after 24 hours was used as a measure 
of hemolysin production. Lipase was measured in the same 
way as hemolysin, except that clearing of 0.1% tributyrin 
was used as &e standard. 

40 Results of reduced streptolysin 0 and S are also set for& 
in Table 7. The results of the experiments exploring the 
e£fect of glyceryl monolaurate on toxin production by 
(jroups B, F and G streptococci are set forth in Tables 9, 10 
and 11, respectively. The daU demonstrate a marked reduc- 

45 tioD in the amounts of toxin and/or hemolysin produced by 
Groups A. B« P and G streptococci in the presence of 
glyceryl monolaurate. 

TABLE 7 

EFFECT OF GLYCERYL MONOLAURATE ON GROUP A 
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01 

GML 




SPE 


Reduced 


Bacterium* 


(Mgtail) 


Log CFU/ml 




Hemolysin 


594 (SFEA) 


0 


8.6 


3.2 


IJO 


2.5 


8.5 


03 






10.0 


83 


03 


0.0 




200 


6.0 


0.0 


OX) 


86458 (SPEB) 


0 


8j0 


0.8 


4X) 




23 


7.7 


QJO 


2j0 




10.0 


7.7 


0.0 


2X> 




ao.o 


5.8 


0.0 


00 


TI8P(SPBC) 


0 


75 


0.4 


80 


2.5 


7.9 


00 


80 




10.0 


6.1 


00 


OjO 



^ *£aocuhim site between lO' and 10^ CFU/ml 

^Includes stieptDlyuD O and S measured in mm diameter of lysis 



0 


3.1 X 10* 


60 


30 




0.05 


3.5 X 10' 


60 


30 




0.1 


3.2 X 10" 


IJ 


0.75 




0.25 


33 X 10* 


NJ>. 


N.D. 




OJ 


3.2 X 10* 


NJ). 


N.D. 




0.75 


2j0 X 10» 


ND. 


N.D. 




IJO 


40 X 10' 


NJ>. 


N.D. 




1.25 


3.5xl0« 


NJ>. 


NJ). 




1.50 


0 


NX>. 


ND. 




1.75 


0 


NJ). 


N.D. 




2JQ 


0 


NJ). 


N.D. 




5j0 


0 


NJ). 


N.D. 




lOJO 


0 


NJ). 


NJ). 




0 


8.4 X 10» 






48 


0j05 


90 X 10* 






48 


0.1 


9.4 X 10* 






48 


0.25 


6.2 X 10* 






12 


OJ 


1.8 X 10" 






N.D. 


.75 


9,7 X 10^ 






N.D. 


10 


2.1 X 10*« 






N.D. 


1.25 


7jOx 10* 






NJ). 


1.5 


1.4 X 10**» 






N.D. 


1.75 


1.1 X lO*'* 






NJ). 


20 


40 X 10» 






ND. 


2.25 


20 X 10* 






N.D. 


2.5 


2.3 X 10* 






N.D. 


50 


2.1 X 10* 






N.D. 


10.0 


19x 10* 






N.D. 



02/23/2004, EAST Version: 1.4.1 



5,753,252 



17 



18 



TABLES 



EFFECT OP OML ON StaDh,lccoccus curtus^ MN8 
Amount of Time: 



24 hr 



48 hr 



OML 
ml) 


Lo£oeIls 
*ml 




IT 


T* 


Log cells 
m] 


L 


H 


T 


Log cells 
— ^ - 


L 


H 


T 


Los cells 
ml 


L 


H 


T 


Lo£ cells 
ml 


L 


H 


T 


0 


6.8 


2 


0 


0 


9i5 


10 


9 


2 


10.2 


15 


15 


40 


10.2 


15 


15 


40 


10.3 


IS 


16 


40 


20 


5.8 


2 


0 


0 


7J 


6 


0 


0 


10.0 


15 


13 


16 


103 


14 


15 


40 


10.3 


IS 


16 


40 


100 


5.8 


2 


0 


0 


63 


6 


0 


0 


8.3 


8 


0 


0 


IOjO 


13 


4 


8 


10.3 


15 


8 


16 


300 


5.6 


2 


0 


0 


5.8 


2 


0 


0 


6.9 


4 


0 


0 


7jO 


6 


0 


0 


103 


15 


2 


8 



"Inoculum size 1.0 x lO^/ml 
^ Lipase mm 

*H, Hemolysin mm lysis Rafebit RBC 
*r.TSST.l(HBtaiI) 
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TABLE 9 



EFFECT OF OML ON GROUP B STREPTOCOCCUS 



Amount of Time: 



OML 


8hr 




24 far 


04^ml) 


Log cells/m] 


Henxilysin 


hog oells^ml Hemolysin 


0 


8.7 


2 


83 2 


23 


8.1 


0 


8.4 0 


10.0 


<4.0 


0 


<3.0 0 


Inoculum si 


EC ZO X lO'/ml 










TABLE 10 





EFFECT OF GML ON GROUP F STREPTOCOCCUS 
Amount of Tmie: 

GML 2-b£ 24to 

Oi£/ml) Log cells/m] Hemolysin Log cells/ml Hen»lysin 



0 

23 
10X> 


83 7 
83 0 
<10* 0 


83 7 
83 0 
<10* 0 


Inoculum size 2.0 x lO'/ml 






TABLE 11 




EFFECT OF GML ON GROUP O STREPTOCOCCUS 






GML 


8hr 


24 hr 




Log cells/m] Hemolysin Log cells/ml Hemolysin 


0 

2.5 

10.0 


8.9 8 

8.1 5 
<10* 0 


10.0 8 
10.0 6 
<10' 0 


Inoculum 


size 8 X VO^fnd 

EXAMPLE 8 




Id this experiment, conducted by Dr. Patrick Sdilieveit 
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attempts were made to induce streptococcal strain C203 and 65 
stq>hyiococcal strain Mn8 to grow on plates containing 
glyceryl monolaurate. The minimum inhibitory concentra- 



tion of glyceryl monolaurate for strain C203 was 1 mg/100 
ml on the agar plates when 5x10* CFU were plated The 2 
mg^lOO ml plate contained no growth. The minimum inhibi- 
tory concentration of glyceryl monolaurate for strain Mn8 
was 5 mg/100 ml when 7x10* CFU were plated. The 7.5 
mg^lOO ml plate contained no growth. This experiment was 
attempted on an average of twice per week for a period of 
six months. The date indicate that no mutants able to grow 
in the presence of previously inhibitory levels of glyceryl 
monolaurate. 

EXAMPLE 9 

(Predictive Example) 

In this experiment, the methods of Examples 5-7 to test 
the eflfectiveness of glyceryl monolaurate and related analo- 
gous compounds should be used. However, the tampons 
^ould be subjected to an anaerobic chamber in order to 
expunge all oxygen adsorbed to the fibers. The tampons with 
and witiiout glyceryl noonolaurate as well as the control 
samples should be inserted into the dialysis bags under 
anaerobic conditions and incubated in an anaerobic and/or 
reduced oxygen chamber so as to minimize the exposure of 
the stiq^tococcus organisms to atmospheric and/or adsorbed 
oxygen. At various intervals, the toxin levels produced by 
the microorganisms should be evaluated. It is expected, 
based upon the other examples herein. Chat the g^ceryi 
monolaurate and other analogous compounds will effec- 
tively inhibit the production of streptococcal pyrogenic 
exotoxins and hemolysins by Groups A. B. F and G strep- 
tococci without substantially inhibiting cell growth. 

What is claimed is: 

1. An absorbent product comprising an absoibent material 
and an Enterotoxin-inhibiting amount of an active ingredient 
consisting essentially of a compound selected from the 
group consisting of: 

a) monoesters of a polyhydric aliphatic alcohol and a fatty 
acid containing from eight to eighteen carbon atoms 
and wherein said monoester has at least one hydroxyl 
group associated with its aliphatic alcohol residue; 

b) diesters of a polyhydric aliphatic alcohol and a fatty 
acid containing from eight to eighteen carbon atoms 
and wherein said diester has at least one hydroxyl 
group associated with its aliphatic alcohol residue; and 

c) mixtures of said monoesters and diesters. 

wherein said active ingredient is effective to inhibit the 
production of Enterotoxin A. Enterotoxin B or Entero- 
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toxio C by Staphylococcus aureus bacteria when said 
product is exposed to said bacteria. 

2. An absorbent product according to claim 1 wherein said 
active ingredient is present in an amount which is at least 
about 0.1% based on the weight of said absoibent material. 

3. An absorbent material according to claim 1 wherein 
said active ingredient is present in an amount whid) is at 
least about 0.5% based on the weight of said absorbent 
material. 

4. An absorbent produa according to daim 1 wherein said 
active ingredient is present in an amount which is at least 
about 1.0% based on die weight of said absorbent material. 

5. An absoibent product according to daim 1 wherein said 

fatty acid is lauric acid. 

6. An absoibent (voduct according to daim 1 wherein said 
polyhydric alcdiol is glycerol. 

7. An absoibent product according to claim 6 wherein said 
active ingredient is glyceryl raonolauratc. 

8. An absoibent product according to daim 7 wherein said 
glyceryl monolaurate is present in an amount ^^ch is at 
least 0. 1% by weight based on the weight of said absoibent 
material. 

9. An absorbent product according to claim 7 wherein said 
glyceryl monolaurate is present in an amount which is at 
least 0.5% by weight based on the weight of said absorbent 
material 

10. An absorbent product comprising an absoibent mate- 
rial and an Enterotoxin-inhibiting amount of an active 
ingredient consisting essentially of a mixture of glyceryl 
monolaurate and glyceryl dilaurate. wherein said active 
ingredient is effective to inhibit the js^oduction of Entero- 
toxin A. Enterotoxin B or Enterotoxin C by Staphylococcus 
aureus bacteria when said product is exposed to said bac- 
teria. 

11. An absorbent product according to claim 10 wherein 
said mixture is present in an amount which is at least about 
0.1% based on the weight of said absorbent material. 

12. An absorbent product according to claim U wherein 
said mixture consists of at least 90% by wei^t of glyceryl 
monolaurate. 

13. An absorbent product according to claim 12 wherein 
said mixture consists of at least 95% by weight of glyceryl 
monolaurate. 

14. An absorbent product according to claim 10 wherein 
said mixture is present in an amount which is at least about 
0.5% based on the weight of said absorbent material. 

15. An absorbent pcoduct according to claim 14 wherein 
said mixture consists of at least 90% by weight of glyceryl 
monolaurate. 

16. An absobent product according to claim 15 wherein 
said mixture consists of at least 95% by weight of glyceryl 
monolaurate. 

17. An absoibent product according to claim 1 wherein 
said active ingredient consists essentially ai glyceryl mono- 
capiylate. 

18. An absorbent product according to claim 1 wherein 
said active ingredient consists essentially of glyceryl 
caprate. 

19. An absorbent product according to claim 1 wherein 
said active ingredient consists essentially of a mixture of 60 
glyceryl monocaprylate and glyceryl caprate. 

20. An absoibent product according to claim 1 wherein 
said active ingredient consists essentially of glyceryl mono- 
myristate. 

21. An absoit)ent product according to claim 1 wherein 
said active ingredient consists essentially of glyceiyl mono- 
palmitate. 
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22. An absorbent product according to claim 1 wherdn 
said active ingredient consists essentially of glyceryl 
monostearate. 

23. An absorbent product according to daim 1 wherein 
said active ingredient consists essentially of glyceiyl 
monooleate. 

24. A tampon comprising an absorbent material and 
Enterotoxin-inhibiting amount of an active ingredient con- 
sisting essentially of a compound selected from the group 
consisting of: 

a) monoesters of a polyhydric aliphatic alcohol and a fatty 
acid containing from dght to dghteen carbon atoms 
and wherein said monoester has at least one hydroxyl 
group associated with its aliphatic alcohol residue; 

b) diesters of a polyhydric aliphatic alcohol and a fatty 
acid containing from dght to dghteen carbon atoms 
and wherein said diester has at least one hydroxyl 
group assodated with its aliphatic alcohol residue; and 

c) mixtures of said monoesters and diesters. 

wherein said active ingredient is effective to inhibit the 
production of Enterotoxin A, Enterotoxin B or Entero- 
toxin C by Staphylococcus aureus bacteria when said 
product is exposed to said bacteria. 

25. A tampon according to claim 24 wherein said active 
ingredient is present in an amount which is at least about 
0.1% based on the wdgbt of said absoibent material. 

26. A tan^D acccrding to claim 24 wherein said active 
ingredient is present in an amount which is at least about 
0.5% based on the weight of said absoibent material. 

27. A tampon according to claim 24 wherein said active 
ingredient is present in an amount which is at least about 
1.0% based on the wdght of said absorbent material. 

28. A tampon according to daim 24 wherdn said fatty 
add is lauric add. 

29. A tampon according to claim 24 wherein said poly- 
hydric alcohol is glycerol 

30. A tampon according to claim 29 wherein said active 
ingredient is glyceryl monolauiate. 

31. Atarapon according to daim 30 wherein said glyceryl 
monolaurate is present in an amount which is at least 0.1% 
by weight based on the weight of said absorbent material 

32. A tampon according to daim 30 wherdn said glyceryl 
monolaurate is present in an amount which is at least 0.5% 
by weight based on the weight of said absorbent material. 

33. A tan^n according to claim 24 wherein said active 
ingredient consists essentially of a mixture of glyceryl 
monolaurate and glyceryl dilaurate. 

34. A tampon according to claim 33 wherein said mixture 
is present in an amount which is at least about 0.1% based 
on the weight of said absorbent material. 

35. A tampon according to claim 34 wherein said mixture 
consists of at least 90% by weight of glyceryl monolaurate. 

36. A tampon according to claim 35 wherein said mixture 
consists of at least 95% by weight of glyceryl monolaurate. 

37. A tanopon according to claim 33 wherein said mixture 
is present in an amount which is at least about 0.5% based 
on the weight of said absoibent material. 

38. A tampon according to claim 37 wherein said mixture 
consists of at least 90% by weight of glyceryl monolaurate. 

39. A tampon according to claim 38 wherein said mixture 
consists of at least 95% by weight of glyceryl monolaurate. 

40. A tampon according to claim 24 wherein said active 
ingredient consisU essentially of glyceryl monocaprybte. 

41. A tampon according to claim 24 wherein said active 
ingredient consists essentially of glyceryl capnxt. 
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42. A tampon according to claim 24 wherein said active 
ingredient consists essentially of a mixture of glyceryl 
monocaprylate and glyceryl caprate. 

43. A tampon according to claim 24 whexdn said active 
ingredient consists essentially of glyceryl monomyristate. 

44. A tampon according to claim 24 wherein said active 
ingredient consists essentially of glyceryl monopalmitate. 

45. A tampon accoitiing to claim 24 wherein said active 
Ingredient consists essentially of glyceryl monostearate. 

46. A tampon according to claim 24 wherein said active 
ingredient consists essentially of glyceryl monooleate. 
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47. An absorbent product according to claim 6 wherein 
the fatty acid is selected from the group consisting of 
caprylic acid, capric add, iauiic add* myristic add, palmitic 
add, stearic add. and mixtures thereof. 

48. A tampon according to daim 29 wherein the fatty add 
is selected from the group consisting of caprylic add. capric 
add, lauric add, myiistic add, palmitic add. stearic add. 
and mixtures thereof. 
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